
REMARKS 



The specification has been amended to correct errors of a typographical and 
grammatical nature. Due to the number of corrections thereto, applicants submit herewith a 
Substitute Specification, along with a marked-up copy of the original specification for the 
Examiner's convenience. The substitute specification includes the changes as shown in the 
marked-up copy and includes no new matter. Therefore, entry of the Substitute Specification 
is respectfully requested. 

The abstract has also been amended to more clearly describe the features of the 
present invention. 

Entry of the preliminary amendments and examination of the application is 
respectfully requested. 

To the extent necessary, applicant's petition for an extension of time under 37 CFR 
1 .136. Please charge any shortage in the fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account No. 01-2135 (503.39842X00) and 
please credit any excess fees to such deposit account. 



Respectfully submitted, 




ERRY, STOUT & KRAUS, LLP 





Alan E. Schiavelli 
Registration No. 32,087 



DRA/AES/jla 
(703)312-6600 



3 




A composite panel of an clem e nt member in which having a noTp^Je^p^^@)n is 
mounted on a stationary table and a bending table and is fixed thereto by vacuum adsorption 
pads. An upper portion bending table is mounted on a face sheet of providing the non-adhesion 
portion. The face sheet is adsorb e d acco r ding to secured using the vacuum adsorption pad on the 
bending table. The bending table is rotated, then so that the face sheet is bent. A The center core 
member is cut with a V shape V-shape . An adhesion agent is coated. Next, by rotating the lower 
bending table , the other a face sheet is bent and the center core member are bent so that the core 
member is adhered to the upp er face sheet. Without causes of causing a gap between a face sheet 
and a center core member and a partial 

contact, an integral bending processing of a flat sheet shape composite panel can be realized. In 
addition to this, iira to st r ength assurance adequate strength in a bending processing portion of 
the composite panel, it is unnecessary to provide a separate member 
and the like. 

[Selection Figure] — Fig. 1 
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Title of the Invention: 

COMPOSITE PANEL AND BENDING PROCESSING METHOD OF THE SAME 

Background of the Invention: 

(Technical Field) [)ijuo^ <^ ^^/*J>^ 

The present invention relates to a composite paneL and 
a bending processing method of^a composite panel. 

In thej^[prior art , in) a ^composite panel /andjj|a bending 

[/ two face; sheets and 



10 processing method o^£a) con^s^te^gane^ two f ace_ sheets jind a 



center core member are positioned (along tojjdthe ^bove) two face , 
sheets . Next , using a monopoly type die having a pair o^a convex 
type^and a concave typeiand a pressing device, the two. face sheets 0 
and the center core member are adhered J and fixec^ * Or, for . -j^^A 
example, (covering)|a monopoly die having a convex type die, the 
two face sheets and the center core member^ (using} a non^ 
ventilation characteristic sheet, ^andjjby^ evacuating an inner 
portion of the sheet, ^the two face sheets and the center core -. . 

In another bending processing method of ^a composite panel, 
as shown in Japanese application utility model publication No. 
Hei 2-8567, from a side of a face sheet (for forming\jan inner 
periphery^ after (a^bendingn port ion c^the composite panel,jthe 
face sheet which forms [a side of anjuouter periphery after the 
bendingjportioi^ of the composite panel is left, a V-shapedgroove 
is processed, along (to\ an apex of this groove, the face sheet *a 
(Injjjzhe outer periphery [side) of the composite panel is[carried^ 



member are adhered^ and fixedjj. 
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[out the! bending processing. 

In the above Jstated prior art) techniques relating to (the!)/* 
bending processing method of /jthe) composite panel , ^^r^tijag)^ " 
the center core member j the face sheet is transformed [Iii>j(a 
predetermined bending shape, andjjfby combining! the face sheet ^ 
with the center core member^ sincej^he face sheet and the center - . ~\ 
core membei^^r^ adhered^ and f ixec^, [It is relied on a^hand working 
using a general purpose machine. 

Further, the face sheet and the center core member^which •*-■■;■•.- 
are transformed individually usingfth^monopoly-type die having ^ 
[th^ convex type^ and (th^concave typej(a monopoly type having 



an upper portion monopoly die and a lower .portion monopoly die) 
and^the^pressing device, or for example^the)concave type monopoly 
die^(the lower monopoly die) , (the face sheet and the center core] 
15 gemberl are covered by (th^non-ventilation characteristic sheet 
membert and the inner portion of the sheet member and the face 
sheet and the center core member are adhered j and fixed^ 

A mutual gap and [aj partial contact (a local application. . 
of pressure) between the center core member, the face sheet and 
20 the monopoly di^rfgenerateL/an adhesion failure and a buckling a : » 
in(a^thickness direction of the center core memberJgenerate and] . 
(then ajstrength of the face sheet^becomes lowe^. Further, in 
the face sheet in which [the] partial contact (the local 
application of pressure) g^3rates a recess^portionfand ^damage 



and the like, |as a result anj^outer appearance of the face sheet 
(Is damaged^ 
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Summary of the Invention: . 

i& 

An object of the present invention isj[ provide (to realize] 
a composite panel/vand a bending processing method ofy\a composite 
panel [without an)j occurrence of fthejjgap or [the) partial contact 
(the local application of pressure): between the face sheet and 
the center core member^ (andj to providej^to realize a bendingj 
composite panel having a high strength* ■ ■ 

Another object of the present invention to provide a 
composite panel i and a bending processing method of ^ a composite 
panel wherein^without the^monopoly die for [use inj every bending 
conf igurationi(each) a composite panel^and a bending processing * 
of a composite panel can be realized {and)^to provid^£a bendingj 
composite panel having a high strength* 

The above-stated objects of the present invention can be 

A 

15 attained by a composite panel comprising a first flat face sheet , 
a second flat face sheet, j^a flat center core member joined to 
the first flat face sheet and the second flat face sheet , 
characterized in that an end portion of the second flat face 
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sheet is positioned^shorter than^end portion of the first flat 
face sheet, and the/center core mender (In a side offythe end 
portion [o^the (firsBAf lat face sheet is not joined to the |irst)^A«^ 



flat face sheet^f. 

The above-stated objects of the present invention can be 

attained by a bending processing method of^ a composite panel 

25 having the steps/ forming a first flat face sheet, a second flat 

ixrU lb- 
face sheet, and a flat center core member^ joined^ the first flat 

face sheet and the second flat face sheetjTJjpreparing a composite 



panel Jwhich^ is not joined to "the flat center core memberj[in a} 

{side of aiij end portion of the^first face sheet^ installing the 

_ <n 

first flat face sheet {tcfy a stationary table and a first bending 
tablejfto direct to) the stationary table and the first bending 
5 table£ contacting a f irstlbending table (t<3) the non- joined region 

- . . 

of the second flat face sheet from {an outer portion d^jj the • - 

composite panel, (irt)Ja condition in which the stationary table 
is fixed to the composite panel and the second bending table 
' is fixed to the non- joined region of the second flat face sheet^j r a 
10 rotating the second bending table in a direction to separate x* 
fronirt^e center core ^meinbei|^jremoving j^he f lat^g^nter core meinber 
(in exposition in which thacomposite panel is benl^j^tfij a V^hap^^^T^^ . 



coating an adhesion agent tofbnelof the second ,flat face sheet A .„ 

and an opposed f acejtc^the flat center core membeiQjand^to adhere 

15 the flat center core member to the second flat face sheetfj 

^rotating the first bending tabl^. r 

The composite panel in Jthe present invention can be 

applied to a polystyrene foam panel and a soldering honeycomb 

em- 
panel . The material of the face sheet can befemployed the^aetal^ 

20 such as aluminum, a FRP (Fiber Reinforced Plastic) and (th<^ paper, 

etc.0 The material of the center core member can be [employed} 

a honeycomb-shapelpaper, a honeycomb-shapelFRP (Fiber Reinforced 

* A A 
Plastic), and a foam materials such as vinyl chloride, phenylic 

acid (phenol), acrylic acylatea urethane. The joining (manner) 

25 of the center core member with the face sheet can oei employed) 

(the} soldering (naanne^, (the} adhesion {mannej^, and ^the] welding 

(manneS^ , etc . j 



10 



25 



5 

Brief Description of ^Drawinc^: 

Fig. 1 is a longitudinal cross-sectional view showing 
an initial state of an essential portion of a bending processing 

\/vus^&<J( *$y&*JU^\ OL^co-vJLt^ "fc- 

device having a composite panel [of^one embodiment Recording toj^ 
the present invention; 

Fig. 2 is a longitudinal cross-sectional view showing 
a midway^of (^jbending process ing(ii^ the bending processing device 
of Fig. 1; 

Fig. 3 is a longitudinal cross-sectional view showing 
a state [In whicl^the bending process ingi^s proceeded from) Fig. . 

2 (in)jithe bending- processing device of Fig. 1; : ; . 

Fig. 4 is th^ longitudinal cross-sectional view showing 
a state [In which a^bending processxngifis proceeded fromjFig. 

3 (In)ithe bending processing device of Fig. 1; 



15 Fig. 5 is a longitudinal cross-sectional view showing 

a state ^In whichj^the bending processinq.(ls proceeded from) Fig. 

4 jinjjthe bending processing device of Fig. 1; 

Fig., 6 is a. (whole) perspective view showing the bending. 

processing device of Fig. 1; 
20 Fig. 7 is a front view showing an end portion of a bending 

table of the bending processing device of Fig. 1; and 

Fig. 8 is a longitudinal cross -sectional view of the end 

portion of a bending table of the bending processing device of 

Fig. 7. 



Description of the Invention: . 

A composite pane^and a bending processing of a composite 



panel ^one embodiment: {according teethe present invention will 
be explained (ref ei^in^jto ^romj Fig* 1 to Fig* 5. Firstly , £a^1>^ 
construction (of an^element materials of a composite panel for 
carrying out a bending processing will be explained. In Fig. 
5 1, the composite panel to be subjected to [thelbending processing 
comprises a face sheet ll.whicly^becomesja side[of)jan outer face 
I Sxn anusejtime#, a face sheet 12twhichjJbecome^ a sidefoSian inner 
face^^Ln the use) tim^, and a center core member 13j which is 
arranged between the face sheet 11 and the face sheet 12 . These 

10 three members (the face sheet 11, the face sheet 12 and the 
center core member 13) are constituted as one body* jaccordingj 
(to} an adhesionj^manneij. 

Each of the face sheet 11 and the face sheet 12 is formed 
|b^|a metal sheet^such as an aluminum sheet, a steel sheet and 

15; . the 1 ike {an^E\irtherv each of the face sheet 11 and the face sheet 
12 (Informed by the above^stated metal sheet and a vinyl chloride 
adhesion dressina sheet or a melanin resin dressing sheet etc. 
(being put to adhere togethe^ by (a) coating, and (a^ thickness of 
the face sheet 11 or the face sheet 12 is about 0.5 mm - 2.0 

20 mm. 

The center core member 13 is formed by a paper center 
core member^such as a roll core and a ^^e^^neycombjandjfurther^ 
the center core member 13 is (formed by)ja urethane-f oam resin^ 
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which is filled up in (3ji|cell5 of the (above stated) paper center a 
core member^ to £aim ajjheat insulation and (a) sound shielding |and^/\ 
(a)resilient urethane-f oam resin jetc^and ^thickness the center 
core member 13 is about 20 mm - 50 mm. 



[All faces^of the face sh^et ll(ancfithe center core member 
13 ^are^adhered (substantially} to the^jface sheet llj. The(meaningl i 
of the {all faces^will be made clear Ijjjf [according to) A the 
explanation of the adhesion of the face sheet 12(an^the center 
5 core member 13. The face sheet 12 and the center core member 

13 are adhered only at an adhesion portion 12b^but are not adhered - 4 
at a remaining non-adhesion portion 12a. The non-adhesion 
portion 12a can be obtained by avoidingja^coating of fan} adhesion 
. agent. The non-adhesion portion 12a is^a side^n)j(which a bending 

10 processing is^carried out. ^ 

A length of the face sheet 12 is shorter than [a)jlength 
of the face sheet llilwith) a length 12q. . The face sheet 12 is 
bent to form an inner side of thejjbendingj. ^{Accordingly, when 
the bending processing of the composite panel is carried out, 

15 between the face sheet 11 and the face sheet 12 ^ peripheral 

. . length difference 12cy\ generates, gh^inner. s ide face sheet 12 
is shorter than the face sheet 11 (with ajjperipheral length 
difference 12c. - 

Next, the bending processing method of^the composite 

20 panel will be explained. Fig. 1 shows a state in which the above- 
stated composite panel is set on a bending processing device. 
Firstly, the composite panel is laid on a stationary table 30 
and a bending table 40 of the bending processing device. The 
faces of the stationary table 30 and the bending table 40 are 

25 positioned in the^horizontalj|game fac^. [Forming the face sheet^ 
(12 in an upper f aceYThe composite panel is laid on the stationary 

i^i$j> ]f« ^ (r^\ *r **** 

table 3 0 and the bending table 40^.lk|A) side of^the non-adhesion 
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pc^rtixm 12a^td)which the bending processing is,/ carried out^is 
^aidjyion the bending table 40. 

Next, (according td>jvacuum pads 31 and 41 of a vacuum 
adsorption device^ which is installed on the stationary table 
5 30 and the bending table 40 , the face sheet 11 is adsorbed and 

fixe<^. Next r a bending table 50 is [Hescended and is laid o^ > : 

■ ■ cr*\ 

the face sheet 12 (of^the non-adhesion portion 12a. r 

Next, (according to^a vacuum pad 51 of the vacuum 
adsorption device* which is installed on the bending table 50<^h 
10 the face sheet 12 is adsorbed and fixecj,. The vacuum adsorption 
pads 31, 41, and 51 are installed with a predetermined interval 
along [t<^ the longitudinal direction ((an) axial direction offaf^t 



'A 

center of the bending) of the stationary table 30 and the bending 
. table 40, and the bending table 50. .:-.*.- 

15 Next, as shown in Fig. 2, by rotating the bending table 

50^[ln an upperjjjportion^the face sheet 12 jo £]yi the non-adhesion 
portion 12a is bent in the upper^portion}. In this embodiment 
according to the present invention, since the face sheet 12 is 
bentijrectangula^, (a^contact face of the bending table 50 isi£_nj 

20 perpendiculai^. The bending table 50 is positioned only at the 



A r non-adsorption portion 12a. Anfendliportion of the bending table 
50^is positioned [in|ja boundary of ^e^n^n-adhes ion portion 12a 



and the adhesion portion 12b or (in a sidejjof the non-adhesion 
portion 12a« a (little^f rom the boundary. The [position of the} 
25 (endj^portion of the bending table 50 becomes a center^ of the 
bendinq. [Aii^end ^portion p?Uthe boundary side of the bending 
table 50 is inclined (fiTs abstracted)) jto not contact [toj the face 
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sheet 12|7j during j^the bending table 50 jis rotated). 

Next, as shown in Fig* 3, the) center core member 13 is 

cut (offl with a V-shapeafaccording td a V-cutting device 60. The 

V-cutting is carried out/ to remove only ithe center core member 

5 13 [by)\leaving the face sheet 1L. The position of the V-cutting 

isjthe b^d^ng position^ angle of th<|^cu^ (is)£:he bending 

angle (^nd) jis a right angle (and)j^90 degrees^. Using a knife 61 

for carrying out the V~cutting, two faces are cut off at the 

A 
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same time. In the V-cutting, under a condition in which the . 

knife 61, such as a router and an end millingifclj is. inclined fLn)<^h 

a predetermined angle / (arid) the knife 61 is|sent toward a) bending 

linejdirection an^the center core member 13 is removed. Since 

the center core member 13 is formed by (th^j paper center core 

member and ItheWiember in which a urethane-f oam resin is filled 

[up tojithe paper center core member, everLthe center core member 

^ ^ (I 

13 is leftja^ little i^the face sheet^side, by carryinq out the 

1 JUun^XLy 



bending processing,^ the center core member 1 3 ^ca^beji crushed. 

Next, as shown in Fig. 4, from the upper^jpor^zion to| the 
non-adhesion portion 12a and the V- cut portion of the 



2a and tne v- cut vmswf portion 



center core member 13(7 according tohan adhesion agent coating 
device 70(^the adhesion agent is coated). (lnj|this time, since 
the gajp between the face sheet 12 and the center core member 
13j|becomes] large {and thenj^the adhesion agent coating can be 
carried out easily. A 

Next, as shown in Fig. 5, (forming anj(apex of the V^utfifetfjgf/ 
as a cente^ the bending table 40 is rotated [toward the upper) 
jportioniTJ jthe face of the bending table 40 £is f orine^je^b^JU u^^^J 



perpendicularly. Recording t§ Jthi^i, the |f ace ^]|hwhich the 
adhesion agent hasj^ coated can be [contacted to a)irear face of 
t^^^^A /V^e face sheet 12. Further, the inclined faces of^the center 
core member 13 jof the- V cutting\ are^ (contacted] together -(wit§. 
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jLeavin^this condition ,f the center core member 13 is maintained- 
(duringjjtthe adhesion agent is hardenjSSfc completely 

Next, after the vacuum of the adsorption pad 51 of the 
bending table 50 hasjreleased, the bending table 50 isj(ascende^. 
Next, after the vacuum of the adsorption pad 41of the bending 
table 40 £ g) t r e leased, the bending table 40 is ^reversedlito (th^/J^ 
initialj[time conditio^. Next, the composite panel^ which fhasj 
^carried out^ the bending processing^is taken jDut^flii) a side of - 
the bending table 4^^ri^||the bending processing of the composite 
panel is completed. 
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According to the above^bending processing method of^the 
composite panely5 without the occurrence!! of (th^*gap [and the]<rv 
partial contact (the local application of pressure) between the 
face sheet 11 and the face sheet 12 and the center core member 
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13[*^ft:he bendingpr ocessing of the compos ite panel can be ca rried ^/ 

Further, in the bending portion, since the face sheet 12 
is not separated^two portions, after the bending processing of 
the composite pane^, it is unnecessary ^to^weld^ie non-adhesion 
portion 12a and the adhesion portion 12b^ using ^the) another 
( separation ) member . 

£ri)J(Fig. 6, the V~cutting device 60 and the coating device 
70 of the adhesion agen^|re ins^lledj[tCj a moving body 80^. Th^^u^^A 
^moving body 80) moves along^f[to a) longitudinal direction of the 
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4, 

composite panel. The moving body 80 moves along (to ajj rails Bl.uX^A «^ 
(of^ya side face of the bending processing device. The V^cutting 
device 60 and the adhesion agent coating device 70 areJInstalled] 
jto an ascending^ and ^iescendingjjdevice 83^. By selecting [one o^^jfc^ 
the V-cutting device 60 (andljthe adhesion agent coating device 
70, it is possible to (use thelipractical use. ; A , ft a a - 
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Bpth ends of the bending table 50 are installed(rotatablyl 
freelyy^on an ascending and descending device 55 ^through ^ shaft? 
J5J. The^^cending and deseeding) device 55 is |scende^) and 
10 ^escendedWertically (according)/ to the rail 81. I^jreference 
numeral 5 6^ (is) a drive/[machine\ f o^rotation^isig. 

[A^jrotation ^deviceAof the bending table 40 will be 
explained (referring^ to Fig. 7 and Fig. 8. [Tojithe both ends of 



the bending table 40ja semi-circular flange 43 is installed. 

15 This flange 43 is supported by plural rollers 45b and 45c, which 

are installed fcc^a frame stand 44. The plural rollers 45b and 

4 5c are installed (In)|a circular ^_rc shap^. The rollers 45b 

A 

support^ a lower face of the flange 43 ... The rollers45c contactift 
an upper face of a circular arc-shaped guide rail 43b } which 
20 "."(is installed on)jythe flange 43. Further , to the lower face of 



the bending table 40fth^circular arc-shapodfpro jection portions 

> K A 

are provided with a predetermined interval and are supported 

by the frame stand 44. A 

To [a^lef t (portion^and (ayright (portioii^of the flange 43j 

gear*j46 are installed. The gear) 46 (ha §)j a rotation angle jpartj^ 

of the bending table 40 . (Ttithe frame stand 44 , (the! pinion gears 

4 6b for meshing with the gear*}46 are provided. (T^jpinion gears 



12 hr 

46b at (the) both sides are rotated^ Recording to) a single motor 

In the above ifst at edl embodiment according to the present . a * 
invention, the bending angle is 90 degrees^ but in (a^case of ^ 
5 another angle Suiting to this anglekthe V-cutting is carried 
^ » ' ou 7\* For example/ an end milling having the same (of aj bending- 

angle (to an^angle forming an axial end and a side face of the - 
end milling is used* Further, even when the angle of the V— 
cutting is smaller than the bending angle, the center core member 
13[i^crushed^i generaj,|the bending processing of the composite 
panel can be carried out. ^ ^ ^ 

The ad|esoon agent can^be coated (to^the face sheet 12 
(of the side ofjjfthe center core member 13. However, when the 
adhesion agent is coatediftch the V-cutiJflKfc# portion , a high 
strength can be obtained, ^it is preferable to^carry out) the^ 
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coating^tc^ the center core member 13. 



r&itechnical range according to the present invention is . 




y (claimed is n or the wbrd M ings stated on, the means for solving the\& 
20 [problems and further it refers also to the range in which th^) 
(jnan belonged in this technical field can be placed easil^. 

According to the present invention, y one race sheet (to) 
which (a part thereof is not adhered^ is bent, the center c°/F e 
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member^ is removed/,, next (the! l adhesion agent is coated, /next) 
(another) )£ ace sheet is f oldec^fand] adherec^ j^jiej gap between the 



face sheet and the center core memberifand the) partial contact 
(the local application of pressure) are^(not cause^, ^it is 
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possible to carry out the bending processing of the composite 
panel. Since the cutting of the face sheet is unnecessary. but 
the face sheet^(continuei^, (hh^strength [assurance^in the bending 
processing portion (can be obtained). 
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